Inhibition of triosephosphate isomerase from Trypanosoma brucei with cyclic hexapeptides.
Two series of oligopeptides have been synthesized. Their effects on the activity of purified triosephosphate isomerase from Trypanosoma brucei and various other organisms have been studied. Using detailed three-dimensional structure information, the first series consisted of both cyclic and linear hydrophilic peptides that were designed to mimic the beta turns of the subunit interface loops of the trypanosome triosephosphate isomerase dimer. None of these exerted any inhibitory effect. The second series consisted of more hydrophobic cyclic peptides, originally designed to inhibit a hepatic transport system. Several of these were very effective in inhibiting the trypanosome triosephosphate isomerase, but not the homologous enzymes from rabbit, dog, yeast or Escherichia coli. The most active peptide, cyclo[-Trp-Phe-D-Pro-Phe-Phe-Lys(Z)-], exerted 50% inhibitory activity at a concentration of 3 microM. The nature of the inhibitory action of one of these compounds cyclo[-Trp-Tyr(OSO3Na)-D-Pro-Phe-Thr(OSO3Na)-Lys(Z)-] was studied in more detail. Its inhibition was noncompetitive and reversible and more than one peptide was able to bind/active site.